Abstract -
I. INTRODUCTION
Structures that are intended to resist the impact of earthquakes are illustrious as earthquake resistant structures. The designs of these structures are made more pliable with the espousal of best framing system in buildings [1] . Through this the annihilating upshot of earthquake can be trimmed down to a greater extent [2] Earthquake design code of India has urge to espouse different framing system according to the seismic intensity in a particular region. The code has provisions over OMRF and SMRF framing systems [3] . The best framing system whirl economical, dependable, safe and better seismic performance. Indian seismic code divide the entire country in to five seismic zones (I, II, III, IV, V) depending upon the seismic risks [4] . OMRF is commonly adopted type of framing system in mild seismic zones. As the seismic peril increase OMRF become deficient to defy the gain of lateral force and is supersede by SMRF [5] . OMRF is comprised of less stringently proportioned and detailed members and joints, while SMRF consist of additional requisite to ameliorate inelastic response characteristics [6] .
This study focus on the seismic comparison of various moment resisting frames in high rise buildings based on elevation and response reduction factor. A G+5 mini civil station building is selected for the study. All the stories are typical with a floor area of 577m 2 . For the purpose of comparison the G+5 building is modified with extra five stories with distinctive floor areas reckoning future expansion. The two buildings are provided with SMRF and OMRF framing systems and analysed in four different seismic zones. The analysis of the buildings is carried out using ETABS software. The analysis results are then compared to find out the best framing system. The mix used for all RCC works is M20 for slabs and beams and M30 for columns. The grade of steel used is Fe 500. The foundation given is pile foundation. The length of the building is 45.8m. Width is 13.2m. Typical floor height is 3m. The total height of the G+10 building is 31.5m. The total height of G+5 building is 20.5m.
II. METHODOLOGY
The methodology followed in this study is; 1) Study of ETABS software.
2) Plan preparation in AutoCAD software.
3) Modeling of selected buildings in ETABS. 4) Analyzing the building with OMRF and SMRF configurations in all seismic zones with envelope option. 5) Comparative study of results in terms of maximum shear force, maximum bending moment and maximum story drift.
III. SELECTION OF SEISMIC ZONES
The G+10 and G+5 building is supposed to exist in four different seismic zones and subjected to analysis in ETABS with different framing systems. Seismic zone for all cases is shown in following (1) Base shear of the building,
Lateral distribution of design base shear, V. TIME PERIOD The values of fundamental natural period of vibration (T) in seconds, all buildings, including moment resisting frame buildings with brick infill panels are estimated using the formula: 
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VII. LOAD AND LOAD COMBINATIONS
A. Load combinations 
F. Seismic weight
The seismic weight of each floor is its full dead load plus appropriate amount of imposed loads. While computing the seismic weight of each floor, the weight of columns and walls in any storey shall be equally distributed to the floors above and below the storey. The seismic weight value for the building is obtained directly from the software.
VIII. MODELLING OF BUILDING FRAMES
Modeling of the G+10 and G+5 buildings are done in ETABS software. Sixteen models are made in ETABS and analysed in four seismic zones. IX. STRUCTURAL MODELS Key plan of the mini civil station building is prepared in Auto CAD software and it is given in figure 1.
Fig 1: Key plan
In analysis stage the buildings are analysed with given specifications. Seismic analysis is performed in 16 models adopting suitable zone factor, response reduction factor and importance factor. The analysis results such as maximum shear force, maximum bending moment and maximum displacement are compared to find out the best framing system. Interactive design is performed in designing the building. The shear force and bending moment diagram for the G+10 and G+5 building is given in figure 2 and figure 3. 
XI. ANALYSIS AND RESULTS
Maximum bending moment in zone 2 for G+10 and G+5 building is given in following table 7 and figure 4. It is observed that maximum bending moment is in OMRF and minimum in SMRF. Or in other words, whatever be the height of the building, the OMRF imparts higher resistance to moment than SMRF.
Maximum bending moment in zone 4 for G+10 and G+5 building is given in following table 9 and figure 6. It is observed that however the height of building increase or decrease the OMRF imparts higher moment than SMRF.
Maximum bending moment in zone 5 for G+10 and G+5building is given in following table 10 and figure 7. Intensity of earthquake is maximum in zone 5. Graph gives the value of bending moment of G+10 and G+5 building in zone 5, SMRF reduces the intensity of earthquake in both building.
Maximum shear force in zone 2 for G+10 and G+5 building is given in following table 11and figure 8.
It is observed that maximum shear force is exerted in OMRF than SMRF. Zone 2 is less susceptible to seismic forces. Hence in zones having less seismic intensity OMRF are generally preferred. Maximum shear force in zone 4 for G+10 and G+5 building is given in following table 13 and figure 10. Maximum shear force in zone 5 for G+10 and G+5 building is given in following table 14 and figure 11. 
XII. CONCLUSION
In this study OMRF and SMRF framing systems in G+10 and G+5 building were analysed in all four seismic zones.
The important conclusions of this study are:
A. Bending moment Bending moment increases as zone changes from zone 2 to zone 5.Value of bending moment increases as height of building increases. Thus more value of bending moment is observed in G+10 building than G+5 building with OMRF framing system. Thus SMRF framing system offer better performance than OMRF framing system. Increase in moment increases area of steel required hence OMRF is uneconomical. SMRF is economical.
B. Shear force
Shear force increases as zone changes from zone 2 to zone 5.Also value of shear force increases as height of building increases. Hence SMRF is more efficient than OMRF in resisting shear forces. Decreased shear force means reduction of shear reinforcement .Hence SMRF is more economical than OMRF.
C. Story drift
Maximum story drift is observed in OMRF and minimum in SMRF. Story drifts increases in zone 5 as seismic intensity increases. SMRF minimum story drift. Decrease in story drift indicates reduction of size of section.
So from above graphs and tables it can be concluded that SMRF framing system reduces bending moment, shear force and story displacement. Also the results explain that SMRF is a moment resisting frame specially detailed to provide ductile behaviour. The size of section is reduced considerably and area of steel reinforcement is also reduced. SMRF framing system helps the structural engineer to design the structure that is safe and cost effective.
This study is limited in seismic comparison of OMRF and SMRF structural systems for regular buildings on the platform such as maximum bending moment, maximum shear force and maximum story drift.
